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Curved Members 


Along the curved portion BC, the bending moment is 
M 2 = —PR(k + sin 6) — HR( 1 — cos 6) — M 0 


(25.33) 


Note that k denotes a convenient dimensionless ratio L/R. 

In deriving individual deflection formulas employing the theorem of Castigliano 
[8, 9], the relevant terms can be taken from Eqs. (25.32) and (25.33). The system 
of forces indicated in Fig. 25.11 may be interpreted as real or imaginary, and it is 
not necessary to carry superscript vertical bars such as those shown in Fig. 25.6. 
This procedure may be illustrated briefly as follows. 

Suppose we wish to calculate the horizontal deflection X for a curved can¬ 
tilever given in Fig. 25.11, which carries a vertical load P. Because of the change in 
the bending moment equations, the integration should be performed over the two 
separate regions. In line with Eqs. (6.10) and (6.11), and neglecting superscript no¬ 
tation for the imaginary forces, the general expression for calculating the horizontal 
displacement under vertical load P is 
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(25.34) 


The applicable partial derivatives from Eqs. (25.32) and (25.33) are 

(25.35) 

(25.36) 

The relevant bending moments representing real forces are 
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M 1 = —Px 


(25.37) 


and 


M 2 = —PR(k + sin#) 


(25.38) 


The procedure is then to substitute Eqs. (25.35) to (25.38) into Eqs. (25.34) and 
to carry out the integration in accordance with the indicated limits. Utilizing this 
approach, various deflection formulas can be derived, and useful charts developed 
for design of special mechanical springs and similar components [143-145]. Some 
of the general formulas applicable to this type of a problem can be summarized as 
follows. For the case of a transverse load P, as shown in Fig. 25.11, we have 
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(25.39) 

(25.40) 

(25.41) 



